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(54) METHOD AND SYSTEM FOR DATA TRANSFER BETWEEN DATABASES

(57) A computer-implemented method for data struc-
ture transfer to a computer system, a computer-readable
media storing computer executable instructions for exe-
cuting the computer-implemented method, a computer
program comprising instructions to execute the compu-
ter-implemented method, and a computer system for da-
ta structure transfer to a computer system are disclosed

herein. The method comprises: receiving a second data
structure of the second database and second procedure
specifications of second procedures, identifying second
data fields in the second data structure; identifying first
data fields in the first database; and transferring data
items stored in the identified second data fields to the
identified first data fields.
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Description

Technical Field

[0001] This invention relates to computer systems for
data transfer between databases. In particular, this in-
vention relates to the transfer of data items and related
functionalities.

Background

[0002] Different databases became ubiquitous ele-
ment of almost any modern technology. There are a lot
of different databases designed by different companies
for different purposes. As a result thereof, there are a lot
of different solutions for addressing similar problems
and/or processing similar data. Development of a spe-
cialized solution for a particular problem has a clear ad-
vantage, because it can operate very fast within its ap-
plication domain. On the other hand, integrating of differ-
ent customized databases requires specialized proce-
dures for data transfer between the databases. The in-
tegration issues can diminish the superior performance
of the customized databases operating as standalone
systems. The negative impact of integration issues can
be more prominent, when one of the databases to be
integrated is a legacy one, which uses substantially dif-
ferent data formats and/or communication protocols in
comparison with the modern ones. In addition the data
transfer between databases can be further complicated
due to different functionalities of the databases.

Summary

[0003] The disclosure generally a computer-imple-
mented method for data structure transfer to a computer
system, a computer-readable media storing computer
executable instructions for executing the computer-im-
plemented method, a computer program comprising in-
structions to execute the computer-implemented meth-
od, and a computer system for data structure transfer to
a computer system.
[0004] It is an objective of embodiments of the inven-
tion to provide for a computer-implemented method, a
computer-readable media storing computer executable
instructions for executing the computer-implemented
method, a computer program comprising instructions to
execute the computer-implemented method, and a com-
puter system for an effective data structure and function-
ality transfer between database systems. The objective
is addressed in the independent claims, whereas the pre-
ferred embodiments are given in the dependent claims.
[0005] According to one aspect, the present invention
relates to a computer system, comprising a computer
processor, a memory, and a first database. The first da-
tabase comprises first procedure specifications of first
procedures and a plurality of first data fields for storing
data items. The first data fields have first logical links

within a first data structure of the first database. Each of
the first logical links has a respective first set of first link
specifications. The first procedures are configured to use
the data items stored in the first data fields upon execu-
tion by the processor. The memory comprises computer
executable code which when executed by the computer
processor causes the computer processor to control the
computer system to: receive a second data structure of
the second database and second procedure specifica-
tions of second procedures, the second data structure
comprising a plurality of second data fields storing data
times, the second data fields having second logical links
within a second data structure of the second database,
each of the second logical links having a respective sec-
ond set of second link specifications, wherein the second
procedures are configured to use the data items stored
in the second data fields upon execution by a computer
processor configured to control the second database;
identify second data fields in the second data structure
each having the same second logical link and being se-
mantically linked to a same third set of the second pro-
cedure specifications; identify first data fields in the first
database each having the same first logical link and being
semantically linked to a same fourth set of the first pro-
cedure specifications, wherein each of some of the sec-
ond procedure specifications of the third set matches the
respective first procedure specification of the fourth set,
wherein each of some of the first link specifications of
the first set of the first link specifications of the first logical
link of the identified first data fields matches a respective
second link specification of the second set of the second
link specifications of the second logical link of the iden-
tified second data fields; and transfer data items stored
in the identified second data fields to the identified first
data fields.
[0006] According to another aspect, the present inven-
tion relates to a computer-implemented method for data
structure transfer to a computer system comprising a first
database. The first database comprising first procedure
specifications of first procedures and a plurality of first
data fields for storing data items. The first data fields have
first logical links within a first data structure of the first
database. Each of the first logical links having a respec-
tive first set of first link specifications. The first procedures
are computer executable procedures using the data
items stored in the first data fields. The computer-imple-
mented method comprises: receiving a second data
structure of the second database and second procedure
specifications of second procedures, the second data
structure comprising a plurality of second data fields stor-
ing data times, the second data fields having second log-
ical links within a second data structure of the second
database, each of the second logical links having a re-
spective second set of second link specifications, where-
in the second procedures are computer executable pro-
cedures using the data items stored in the second data
fields; identifying second data fields in the second data
structure each having the same second logical link and
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being semantically linked to a same third set of the sec-
ond procedure specifications; identifying first data fields
in the first database each having the same first logical
link and being semantically linked to a same fourth set
of the first procedure specifications, wherein each of at
least some of the second procedure specifications of the
third set matches the respective first procedure specifi-
cation of the fourth set, wherein each of at least some of
the first link specifications of the first set of first link spec-
ifications of the first logical link of the identified first data
fields matches a respective second link specification of
the second set of second link specifications of the second
logical link of the identified second data fields; and trans-
ferring data items stored in the identified second data
fields to the identified first data fields.
[0007] According to another aspect, the present inven-
tion relates to a computer readable medium having
stored thereon a computer executable code for execution
by a computer processor controlling a computer system,
wherein execution of the instructions of the executable
code causes the computer processor to control the com-
puter system to execute the computer-implemented
method of the aforementioned embodiment.
[0008] According to another aspect, the present inven-
tion relates to a computer program comprising instruc-
tions to execute the computer-implemented method ac-
cording to the aforementioned embodiment.
[0009] These embodiments can be advantageous be-
cause they may enable effective transfer of the data
structure from the second database to the first database.
The data structure transfer includes an integral transfer
of the data items stored in the second database in relation
to the logical links of the data fields in the second data
structure and second operation specifications of the sec-
ond database. This approach can be called a plug-and-
play one, because upon completion of the transfer the
first data structure has at least some of the logical links
and functionalities of the original second data structure.
The data structure is based on advantageous extraction
of information of the second database, wherein not only
the logical links but the semantic ones are taken into ac-
count.
[0010] In another embodiment, the computer system
comprises a first trained machine learning, ML, module
for identifying data fields in a data structure of one data-
base having procedure specifications using one or more
logical links of another database and one or more pro-
cedure specifications of the other database, wherein the
identifying of the first data fields is executed by the first
trained ML module using the third set and the second
logical link which the identified second data fields have.
[0011] This embodiment may be advantageous be-
cause it may provide for an effective identification of the
first data fields in the first database using information
extracted from the second database. This solution is sup-
ported by the fact that despite big diversity of the data-
base solutions the specifications of the logical links
and/or the procedures are formulated well-recognized

terms of art, which have the same meaning and refer to
the same functionalities in various database solutions.
As a result thereof, typical problems occurring in ML
translation of literature texts are not relevant for this em-
bodiment. For instance, one word or term of art in the
original literature text can be translated using a plurality
of synonyms in the translation. In contrast, the one-to-
one correspondence of the terms of art used in different
databases can enable precise identification of logical
links and semantic links corresponding each other in dif-
ferent databases.
[0012] In another embodiment, the computer system
comprises a second trained ML module for identifying
data fields in a database each having a same logical link
and a semantic link to a same set of procedure specifi-
cations, wherein the identifying of the second data fields
is performed by the second trained ML module using the
second procedure specifications and the second sets of
second link specifications.
[0013] At is it is mentioned above the precise meaning
and utilization of terms of art in databases may provide
for high fidelity of the results generated by the ML mod-
ules. In addition, the ML module can be trained such, that
it provides optimal size of blocks of the identified data
fields storing data items which are transferred together
in the step of the transferring of data items stored in the
identified second data fields to the identified first data
fields. The data fields identified in one step might still
have other different logical and/or semantic links which
are not relevant for the transfer step. When these irrele-
vant links are taken into account, less second data fields
are identified in a single step and as a consequence sev-
eral iterations are required instead a single one to transfer
the data items from the second database to the first da-
tabase.
[0014] In another embodiment, the computer system
comprises a procedure pool of auxiliary procedures for
data and functionality transfer to the first data base,
wherein the execution of the computer executable code
by the computer processor further causes the computer
processor to control the computer system to: execute
one or more auxiliary procedures for modifying first pro-
cedure specifications, wherein the one or more auxiliary
procedures are identified in the procedure pool using one
or more of the second procedure specifications com-
prised in the third set and having no matching first pro-
cedure specifications in the fourth set and one or more
of the first procedure specifications comprised in the
fourth set and having no matching second procedure
specifications in the third set; and/or execute one or more
other auxiliary procedures for modifying first link specifi-
cations, wherein the one or more other auxiliary proce-
dure are identified in the procedure pool using one or
more of the second link specifications comprised in the
second set of the second link specifications of the second
logical link of the identified second data fields and having
no matching first link specifications comprised in the first
set of the first link specifications of the first logical link of
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the identified first data fields and one or more of the first
link specifications comprised in the first set of the first
link specifications of the first logical link of the identified
first data fields and having no matching second link spec-
ifications comprised in the second set of the second link
specifications of the second logical link of the identified
second data fields. The aforementioned computer-imple-
mented method can comprise steps corresponding to
these functionalities as well.
[0015] This embodiment can be advantageous, be-
cause it may provide for a further improvement of the
fidelity of the data structure transfer. Moreover, these pro-
cedures may be completed within a short time interval,
because the logical links and the procedure specifica-
tions are modified using auxiliary procedures which are
selected from the pool of the auxiliary procedures which
are already available in the computer system.
[0016] In another embodiment, the computer system
comprises a third trained ML module for identifying one
or more auxiliary procedures for modifying first procedure
specifications using one or more procedure specifica-
tions as original specifications and one or more proce-
dure specifications as target specifications, wherein the
one or more auxiliary procedures are identified by the
third trained ML module using one or more of the second
procedure specifications comprised in the third set and
having no matching first procedure specifications in the
fourth set as target specifications and one or more of the
first procedure specifications comprised in the fourth set
and having no matching second procedure specifications
in the third set as source specifications.
[0017] In addition to the aforementioned advantages
of utilization of the ML for data structure transfer the uti-
lization of ML in this embodiment may provide for a cor-
rect and fast identification of the right auxiliary procedure.
[0018] In another embodiment, the computer system
comprises a fourth trained ML module for identifying one
or more auxiliary procedures for modifying first link spec-
ifications using one or more link specifications as original
specifications and one or more link specifications as tar-
get specifications, wherein the one or more other auxil-
iary procedures are identified by the fourth trained ML
module using one or more of the second link specifica-
tions comprised in the second set of the second link spec-
ifications of the second logical link of the identified second
data fields and having no matching first link specification
comprised in the first set of the first link specifications of
the first logical link of the identified first data fields as
target specification and one or more of the first link spec-
ifications comprised in the first set of the first link speci-
fications of the first logical link of the identified first data
fields and having no matching second link specifications
comprised in the second set of the second link specifi-
cations of the second logical link of the identified second
data fields as source specifications.
[0019] This embodiment can be advantageous, be-
cause as it is mentioned above the ML may provide for
a correct and fast identification of the right auxiliary pro-

cedure.
[0020] In another embodiment, the computer system
comprises a procedure pool of auxiliary procedures for
data and functionality transfer to the first data base. The
transferring of the data items stored in the identified sec-
ond data fields to the identified first data fields comprises:
retrieving one or more of the data items stored in the
identified second data fields; executing an auxiliary pro-
cedure for modifying a data format of the retrieved one
or more data items, wherein the auxiliary procedure is
identified in the procedure pool by comparing a data for-
mat used in the identified second data fields for storing
the one or more data times with a data format used in
the identified first data fields for storing the one or more
data items; and storing the one or more data items having
the modified data format in the identified first data fields.
[0021] This embodiment can be advantageous, be-
cause it may provide for a better flexibility and efficiency
of the data structure transfer. Data fields of the first da-
tabase which have the matching logical link and the pro-
cedure specification may be used for the storing the data
items of the second database having an original data
format being incompatible with the identified first data
fields. Without this functionality, not only generation of
new data fields for storing data items having the original
data format but further modification of the logical links
and/or procedures of the second database might be re-
quired.
[0022] In another embodiment, the computer system
comprises a fifth trained ML module for identifying aux-
iliary procedures for modifying data format of data items
by using source and target data formats as input for for-
mat comparison, wherein the auxiliary procedure is iden-
tified by the fifth trained ML module using the data format
used in the identified second data fields for storing the
one or more data times and the data format used in the
identified first data fields for storing the one or more data
items as input for format comparison.
[0023] This embodiment can be advantageous, be-
cause as it is mentioned above the ML may provide for
a correct and fast identification of the right auxiliary pro-
cedure.
[0024] In another embodiment, the first data structure
comprises first electronic tables comprising the first data
fields, wherein some the first electronic tables are linked
by parent child relationships with each other, wherein
some of the first data fields are linked by primary key
relationships, wherein some of the first data fields are
linked by foreign key relationships, wherein some of the
first data fields are assigned to a respective first data
domain within the first data structure, wherein some of
the first data domains have the assigned first data fields
which are comprised in different first electronic tables,
wherein each of the first sets of first link specifications
comprises at least one of the following first link specifi-
cations of the first logical link of the respective first data
field: a) a foreign key relationship between the respective
first data field and another one of the first data fields; b)
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a primary key relationship between the respective first
data field and another one of the first data fields; c) a
domain specification of a first data domain to which the
respective first data field is assigned; d) a parent-child
relationship specification of a parent-child relationship
between one of the first electronic tables being a child in
the parent-child relationship and another one of the first
electronic tables comprising the respective first data field;
e) a table specification of the first electronic table com-
prising the respective first data field; f) a row specification
of a row of the first electronic table, wherein the row of
the first electronic table comprises the respective first
data field; g) a column specification of a column of the
first electronic table, wherein the column of the first elec-
tronic table comprises the respective first data field.
[0025] In another embodiment, the second data struc-
ture comprises second electronic tables comprising the
second data fields, wherein some of the second electron-
ic tables are linked by parent child relationships with each
other, wherein some of the second data fields are linked
by primary key relationships, wherein some of the second
data fields are linked by foreign key relationships, where-
in some of the second data fields are assigned to a re-
spective second data domain within the second data
structure, wherein each of some of the second data do-
mains having the assigned second data fields which are
comprised in different second electronic tables, wherein
each of the second sets of second link specifications
comprises at least one of the following second link spec-
ifications of the second logical link of the respective sec-
ond data field: a) a foreign key relationship between the
respective second data field and another one of the sec-
ond data fields; b) a primary key relationship between
the respective second data field and another one of the
second data fields; c) a domain specification of a second
data domain to which the respective second data field is
assigned; d) a parent-child relationship specification of
a parent-child relationship between one of the second
electronic tables being a child in the parent-child relation-
ship and another one of the second electronic tables com-
prising the respective second data field; e) a table spec-
ification of the second electronic table comprising the re-
spective second data field; f) a row specification of a row
of the second electronic table, wherein the row of the
second electronic table comprises the respective second
data field; g) a column specification of a column of the
first electronic table, wherein the column of the first elec-
tronic table comprises the respective first data field.
[0026] These embodiments can be advantageous, be-
cause it may provide for the specifications of the logical
links which are customary in many databases. Thus, find-
ing matching logical links in different databases may be-
come a straight-forward procedure.
[0027] In another embodiment, for any of the first link
specifications and any of the second link specifications
matching each other at least one of the following criteria
is complied with: a) the first link specification specifies a
foreign key relationship between a first pair of the first

data fields and the second link specification specifies a
foreign key relationship between a second pair of the
second data fields, wherein a column comprising one of
the first data fields of the first pair and a column compris-
ing one of the second data fields of the second pair have
matching specifications, a column comprising another
one of the first data fields of the first pair and a column
comprising another one of the second data fields of the
second pair have matching specifications, wherein the
columns comprising the first pair are comprised in the
different first electronic tables and the columns compris-
ing the second pair are comprised in the different second
electronic tables; b) the first link specification specifies a
primary key relationship between a third pair of the first
data fields and the second link specification specifies a
primary key relationship between a fourth pair of the sec-
ond data fields, wherein a row comprising the third pair
and a row comprising the fourth pair have matching spec-
ifications, wherein the row comprising the third pair is
comprised in one of the first electronic tables and the row
comprising the fourth pair is comprised in one of the sec-
ond electronic tables; c) the first link specification spec-
ifies that one of the first data fields is assigned to one of
the first data domains and the second link specification
specifies that that one of the second data fields is as-
signed to one of the second data domains, wherein the
one of the first data domains and the one of the second
data domains have matching specifications; d) the first
link specification specifies a parent-child relationship be-
tween a pair of the first electronic tables and the second
link specification specifies a parent-child relationship be-
tween a pair of the second electronic tables, wherein the
first electronic table of the pair being a parent in the par-
ent-child relationship and the second electronic table of
the pair being a parent in the parent-child relationship
have matching specifications and the first electronic table
of the pair being a child in the parent-child relationship
and the second electronic table of the pair being a child
in the parent-child relationship have matching specifica-
tions; e) one of the first electronic tables specified in the
first link specification and one of the second electronic
tables specified in the second link specification have
matching specifications; f) a row of one of the first elec-
tronic table specified in the first link specification and a
row of one of the second electronic tables specified in
the second link specification have matching specifica-
tions; g) a column of one of the first electronic table spec-
ified in the first link specification and a column of one of
the second electronic tables specified in the second link
specification have matching specifications.
[0028] This embodiment can be advantageous, be-
cause it may provide for a standardized approach for
identification of the matching links. The standard features
used in different database systems have (as usual)
standardized characteristics, which comparison may be
computer-implemented.
[0029] In another embodiment, the first data fields are
assigned to first computer applications executable using
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the first database, the first procedures are assigned to
the first computer applications, wherein the first proce-
dure specifications comprise first source codes of the
first procedures and first descriptions of the first proce-
dures, wherein any of the first data fields having a se-
mantic link to any arbitrary set of first procedure specifi-
cations has a respective semantic link to each of the first
procedure specifications of the any arbitrary set, wherein
for any of the first data fields and any of the first procedure
specifications having a semantic link at least one of the
following criteria is compiled with: a) the first data field is
used in the first source code comprised in the first pro-
cedure specification; b) the first data field is used in the
first description comprised in the first procedure specifi-
cation; and c) the first data field and the first procedure
having the first procedure specification are assigned to
the same first computer application.
[0030] In another embodiment, the second data fields
are assigned to second computer applications executa-
ble using the first database, the second procedures are
assigned to the second computer applications, wherein
the second procedure specifications comprise second
source codes of the second procedures and second de-
scriptions of the second procedures, wherein any of the
second data fields having a semantic link to any arbitrary
set of second procedure specifications has a respective
semantic link to each of the second procedure specifica-
tions of the any arbitrary set, wherein for any of the sec-
ond data fields and any of the second procedure speci-
fications having a semantic link at least one of the follow-
ing criteria is compiled with: a) the second data field is
used in the second source code comprised in the second
procedure specification; b) the second data field is used
in the second description comprised in the second pro-
cedure specification; and c) the second data field and
the second procedure having the second procedure
specification are assigned to the same second computer
application.
[0031] These embodiments can be advantageous, be-
cause the sematic links are based on information which
is available almost in any database. There are plenty of
data which can be used for determination of semantic
links, e.g. database manuals, texts of help functions,
comments in source code, names of standard functions
in source code, at least some of the electronic tables and
fields have standard and/or the same names in different
databases, and source code as such, because it is written
using symbols of a programming language having mean-
ings as specified in the description of the programming
language.
[0032] In another embodiment, the first source codes
specify execution of first database functions of the first
database using the first data fields and/or data items
stored in the first data fields, wherein the first descriptions
describe the first database functions, wherein the second
source codes specify execution of second database func-
tions of the second database using the second data fields
and/or data items stored in the second data fields, where-

in the second descriptions describe the second database
functions, wherein for any of the first procedure specifi-
cations and any of the second procedure specifications
matching each other at least one of the following criteria
is fulfilled: a) the first database function which execution
is specified by the first source code comprised in the first
procedure specification and the second database func-
tion which execution is specified by the second source
code comprised in the second procedure specification
have matching specifications; b) the first database func-
tion described in the first description comprised in the
first procedure specification and the second database
function described in the second description comprised
in the second procedure specification have matching
specifications; and c) the first computer application to
which the first procedure having the first procedure spec-
ification is assigned and the second computer application
to which the second procedure having the second pro-
cedure specification is assigned have matching specifi-
cations.
[0033] This embodiment can be advantageous be-
cause the matching of the semantic links is based on
standard information which is ubiquitous almost in any
database. For instance, the procedure specifications
used in criterion a) can be written in the same program-
ming language. Finding matching specifications can be
based on comparison on the software source code op-
erands, functions, subroutines, etc. When the procedure
specifications are written in different programming lan-
guages, then lists of corresponding operands, functions,
subroutines of different programming languages can be
used. The matching specifications used in criterion b)
can be based on comparison of keywords used the pro-
cedure specifications (e.g. procedure specifications in
database manuals). The matching of application speci-
fications used in criterion c) can be the same names of
the applications like "Banking," "Logistics," etc. Alterna-
tively or in addition, the matching can be determined on
a basis of descriptions of the applications. For instance,
the applications can have matching specifications when
their descriptions have predefined keywords in common.
[0034] In another embodiment, wherein the first and/or
the second procedures are formulated using one or more
object oriented programming languages.
[0035] This embodiment can be advantageous, be-
cause the object oriented programming languages are
high level programming languages, which source code
is as usual straightforward to adapt/modify, which might
be an advantage when the changes in the source code
are to be executed by the computer without human as-
sistance and/or control. The object oriented program-
ming language can be for instance any of the following:
python, C++, JAVA, and ABAP OO.
[0036] In another embodiment, the execution of the
computer executable code by the computer processor
further causes the computer processor to control the
computer system to: receive reference result data gen-
erated on the second database by executing one or more
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of the second procedures using data items which are
identical to the data items transferred to the identified
first data fields; identify, for each of the one or more of
the second procedures, the first procedure having the
first procedure specification which matches the second
procedure specification of the each of the one or more
of the second procedures; generate test result data on
the first database by executing the identified one or more
of the first procedures using said data items transferred
to the identified first data fields; and compare the refer-
ence result data with the test result data. The aforemen-
tioned computer-implemented method can comprise
steps corresponding to these functionalities as well.
[0037] This embodiment can be advantageous, be-
cause it may provide for an effective procedure for check-
ing whether the data structure transfer is completed in a
correct way. The checking of data transfer may include
not only the checking of the correctness of the transfer
of the data items, but the checking of correctness of the
transfer/modification of the logical link specifications
and/or the procedure specifications, in particular source
code.
[0038] In another embodiment, the execution of the
computer executable code by the computer processor
further causes the computer processor to control the
computer system to: split a plurality of at least some of
the second procedure specifications in disjoint specifica-
tion sets, wherein one of the disjoint specification sets
constitutes said third set and other disjoint specification
sets constitute other third sets; identify, for each of the
third sets, a data field set of the second data fields each
being semantically linked to the each of the third sets;
and split each of the data field sets in disjoint data field
sets, wherein any second data field of each of the disjoint
data field sets has the same respective second logical
link assigned to the each of the disjoint data field sets,
wherein the identifying of the second data fields is com-
prised in the splitting of the each of the data field sets in
the disjoint data field sets, wherein one of the disjoint
data field sets constitutes the identified second data
fields. The aforementioned computer-implemented
method can comprise steps corresponding to these func-
tionalities as well.
[0039] This embodiment can be advantageous, be-
cause it may provide for an effective splitting of the data
fields in sets, wherein data items stored in each of the
sets can be transferred to the first database in a single
step, e.g. iteratively. In addition the selection of the pro-
cedure specifications for generation of the specification
sets may determine a portion of the data items which
have to be transferred in a particular step (iteration). As
a result thereof the transfer of each portion can be exe-
cuted and optimized independent of the other portions.
Such an approach may facilitate debugging of the trans-
ferred data structure, because each transferred portion
can be debugged immediately after its transfer independ-
ently of the other ones. This embodiment can have further
advantage for transferring of the data structures of data-

bases, wherein the semantic links provide for a better
initial splitting of the data fields than the initial splitting
using the logical links, e.g. the initial splitting using the
semantic links results in larger sets of the data fields than
the initial splitting using the logical links. For instance,
the initial splitting of the data fields using their semantic
links determining links to the computer applications might
result in larger sets of the data fields in comparison with
the initial splitting of the data fields using their logical links
determining parent-child relationships between the elec-
tronic tables comprising the data fields to be split.
[0040] In another embodiment, the execution of the
computer executable code by the computer processor
further causes the computer processor to control the
computer system to: identify, for each of some of the
second logical links, a data field set of the second data
fields each having the each of some of the second logical
links, wherein the data field sets are disjoint sets; identify
for each of the data field sets a respective plurality of the
second procedure specifications each being semantical-
ly linked to at least one of the second data fields of the
each of the data field sets, split each of the pluralities of
the procedure specifications in disjoint specification sets
of the second procedure specifications, wherein one of
the disjoint specification sets constitutes said third set
and other disjoint specification sets constitute other third
sets; and split each of the data field sets in disjoint data
field sets, wherein any second data field of each of the
disjoint data field sets is semantically linked to the re-
spective third set, wherein the identifying of the second
data fields is comprised in the splitting of the each of the
data field sets in the disjoint data field sets, wherein one
of the disjoint data field sets constitutes the identified
second data fields. The aforementioned computer-imple-
mented method can comprise steps corresponding to
these functionalities as well.
[0041] This embodiment can be advantageous be-
cause it may provide for an effective splitting of the data
fields in sets in a similar way as the previous embodiment,
i.e. it can provide for sequential/iterative transferring of
data items comprised in the sets of the data fields. This
embodiment can have further advantage for transferring
of the data structures of databases, wherein the logical
links provide for a better initial splitting of the data fields
than the initial splitting using the logical links, e.g. the
initial splitting using the logical links results in larger sets
of the data fields than the initial splitting using the seman-
tic links. For instance, the initial splitting of the data fields
using their logical links determining links to the data do-
mains might result in larger sets of the data fields in com-
parison with the initial splitting of the data fields using
their semantic links determining comprisal of the data
fields in the procedure specifications.
[0042] The details of one or more implementations of
the subject matter of this specification are set forth in the
accompanying drawings and the description below. Oth-
er features, aspects, and advantages of the subject mat-
ter will become apparent from the description, the draw-
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ings, and the claims.

Brief Description of the Drawings

[0043]

FIG. 1 is a block diagram illustrating an example
computer environment, wherein the data structure
can be executed.
FIG. 2 shows a data structure.
FIG. 3 shows a plurality of procedures of different
applications, wherein the procedures originate from
different suppliers and belong to different software
packages.
FIG. 4 shows a flowchart of an example method.
FIG. 5 shows an example splitting of data fields in
sets and their subsets.
FIG. 6 shows an example table summarizing data
determining semantic and logical links of the data
fields.

Detailed Description

[0044] This disclosure generally describes computer-
implemented methods, computer-readable media em-
bodying computer executable instructions for execution
the computer-implemented method, computer programs
comprising instructions to execute the computer-imple-
mented method, and computer systems for controlling
electromechanical medical devices. The computer sys-
tem can be stand-alone hardware unit, a cluster of com-
puter systems, or it can be deployed in a computer cloud
and use hardware and software resources of the com-
puter cloud. Any of these systems are configured to ex-
ecute a database and communicate with the other data-
base computer systems via one or more computer sys-
tems. The following description is presented to enable
any person skilled in the art to practice the disclosed sub-
ject matter, and is provided in the context of one or more
particular implementations. Various modifications to the
disclosed implementations will be readily apparent to
those skilled in the art, and the general principles defined
herein may be applied to other implementations and ap-
plications without departing from scope of the disclosure.
Thus, the present disclosure is not intended to be limited
to the described and/or illustrated implementations, but
is to be accorded the widest scope consistent with the
principles and features disclosed herein.
[0045] FIG. 1 illustrates an example environment for
transfer of data structures from a second computer sys-
tem 120 to a first computer system 100. The first and the
second computer system can be stand-alone hardware
computer systems and/or clusters of hardware computer
systems. The first and the second computer system or
at least some of their components can be deployed in
computer clouds and use their hardware and software
resources. The first computer system 100 comprises a
first processor 101 configured to control the first compu-

ter system 100. The control of the first computer system
can be performed by the first processor 101 executing
computer executable instructions stored in a first memory
102 comprised in the first computer system 100. The first
processor 101 executing the instructions controls the first
computer system 100 to execute the computer-imple-
mented methods described herein. The first computer
system comprises further a first database 103, a pool of
auxiliary computer-executable procedures 112, and ma-
chine learning (ML) modules. The ML modules can be
configured to facilitate/execute processes related to the
data structure transfer. In this particular example the
computer system 100 comprises at least 6 ML modules:
first ML module 107, second ML module 108, third ML
module 109, fourth ML module 110, fifth ML module 111,
and sixth ML module 113. The pool of the axillary com-
puter-executable procedures comprises procedures for
data and functionality transfer to the first database. The
first database 103 comprises first data fields 104 for stor-
ing data items 105 and first procedure specifications 106
of first procedures executable on the first database. The
first procedures are configured to use the data items
stored in the first data fields upon execution by the proc-
essor 101. The first procedures can be stored procedures
being objects of the first database. The first procedure
specifications comprise first source codes of the first pro-
cedures and first descriptions of the first procedures. As
option each of the first procedure specifications compris-
es the respective first source code of the each of the first
procedures and the respective first description of the
each of the first procedures. The first source codes spec-
ify execution of first database functions of the first data-
base using the first data fields and/or data items stored
in the first data fields, wherein the first descriptions de-
scribe the first database functions. For instance the first
source codes can be sets or sequences of the first data-
base functions. The first database functions can com-
prise Boolean, mathematical and CRUD functions (op-
erations) such as create, retrieve, update, delete. The
first database 103 and/or computer-executable codes of
the auxiliary computer-executable procedures of the pool
112, and/or the computer/executable codes of the ML
modules can be stored in the first memory 102.
[0046] The second computer system 120 comprises a
second processor 121 configured to control the second
computer system 120. The control of the second com-
puter system 120 can be performed by the second proc-
essor 121 executing computer executable instructions
stored in a second memory 122 comprised in the second
computer system 120. The second processor 121 exe-
cuting the instructions controls the second computer sys-
tem 120 to execute the computer-implemented methods
described herein. The second computer system compris-
es further a second database 123. The second database
123 comprises second data fields 124 for storing data
items 125 and second procedure specifications 126 of
second procedures executable on the second database.
The second procedures are configured to use the data
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items stored in the second data fields upon execution by
the second processor 120. The second procedures can
be stored procedures being objects of the second data-
base. The second procedure specifications comprise
second source codes of the second procedures and sec-
ond descriptions of the second procedures. As option
each of the second procedure specifications comprises
the respective second source code of the each of the
second procedures and the respective second descrip-
tion of the each of the second procedures. The second
source codes specify execution of second database func-
tions of the second database using the second data fields
and/or data items stored in the second data fields, where-
in the second descriptions describe the second database
functions. For instance the second source codes can be
sets or sequences of the second database functions. The
second database functions can comprise Boolean, math-
ematical and CRUD functions (operations) such as cre-
ate, retrieve, update, delete. The second database 123
can be stored in the second memory 122. The first com-
puter system and the second computer system are com-
municatively coupled with each other, e.g. via one or
more computer networks 100.
[0047] The first database can be relational database.
The first data fields have first logical links within a first
data structure of the first database. Each of the first logical
links has a respective set of first link specifications. The
second database can be a relational database. The sec-
ond data fields have second logical links within a second
data structure of the first database. Each of the second
logical links has a respective set of second link specifi-
cations. Since the following description applies for both
the first and the second logical links and both the first
and the second data fields, the terms "logic link," "data
field," "data structure, "electronic table," data domain,"
"set," "link specification" designate the respective terms
related to the first database and the respective terms
related to the second database.
[0048] The data structure comprises electronic tables
comprising data fields. Each of the electronic tables com-
prises at least one row of data fields and at least one
column of data fields. Each of some of the electronic ta-
bles comprises more than one row of data fields and/or
more than one column of data fields. Each of the data
field or the sets of the data fields (e.g. a column or a row
of the electronic table) can have a respective data format
for storing data items (e.g. format for storing integer val-
ues, format for storing real values, format for storing
Boolean values, format for storing text data, etc.). Some
of the electronic tables can be linked by parent-child re-
lationships with each other. Some of the data fields can
be linked by primary key relationships. Data items stored
in data fields of a row linked by the primary key relation-
ship provide for a unique identification of said row. Some
of the data fields can be linked by foreign key relation-
ships. The foreign key relationships specify logical links
between data fields comprised in different electronic ta-
ble. The foreign key relationship of data fields comprised

in different rows of different electronic tables indicates
that data items stored in these data fields constitute re-
lated information. Some of the data fields are assigned
to a respective data domain. Some of the electronic data
domains have assigned data fields, which are comprised
in different electronic tables. For instance, a data domain
can have assigned data fields which are used by a par-
ticular computer application using the database, another
data domain can have assigned data fields which are
used by a particular procedure, yet another data domain
can have assigned data fields which are used for storing
data items generated within a particular time interval.
Each of the sets of link specifications comprises at least
one of the following link specifications of the logical link
of the respective data field:

a) a foreign key relationship between the respective
data field and another one of the data fields;
b) a primary key relationship between the respective
data field and another one of the data fields;
c) a domain specification of a data domain to which
the respective data field is assigned;
d) a parent-child relationship specification of a par-
ent-child relationship between one of the electronic
tables being a child in the parent-child relationship
and another one of the electronic tables comprising
the respective data field;
e) a table specification of the electronic table com-
prising the respective data field;
f) a row specification of a row of the electronic table,
wherein the row of the electronic table comprises the
respective data field; and
g) a column specification of a column of the electronic
table, wherein the column of the electronic table
comprises the respective data field.

[0049] The domain specification can comprise a do-
main name and/or a domain description. The table spec-
ification can comprise a table name and/or a table de-
scription. The column specification can comprise a col-
umn name and/or a column description. The row speci-
fication can comprise a row name and/or a row descrip-
tion.
[0050] The logical links are illustrated using an exam-
ple depicted in Fig. 2. A pair of example electronic tables
200 and 250 is depicted in Fig. 2. The electronic table
200 has three rows 241, 242, 243 and three columns
231, 232, 233. The row 241 has three data fields: data
field 201 storing data item 211, data field 202 storing data
item 212, data field 203 storing data item 213. The row
242 has three data fields: data field 204 storing data item
214, data field 205 storing data item 215, data field 206
storing data item 216. The row 243 has three data fields:
data field 207 storing data item 217, data field 208 storing
data item 218, data field 209 storing data item 219. The
column 231 has the data fields 201, 204, 207. The column
232 has the data fields 202, 205, 208. The column 233
has the data fields 203, 206, 209. The electronic table
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250 has three rows 291, 292, 293 and three columns
281, 282, 283. The row 291 has three data fields: data
field 251 storing data item 261, data field 252 storing data
item 262, data field 253 storing no data items. The row
292 has three data fields: data field 254 storing data item
264, data field 255 storing data item 255, data field 256
storing no data items. The row 293 has three data fields:
data field 257 storing data item 267, data field 258 storing
data item 268, data field 259 storing no data items. The
column 281 has the data fields 251, 254, 257. The column
252 has the data fields 262, 255, 258. The column 238
has the data fields 253, 256, 259. The electronic table
200 is liked by parent-child relationship 226 with the elec-
tronic table 250, wherein the electronic table 200 is a
parent electronic table in the parent-child relationship.
The data fields of the column 231 are linked by a primary
key relationship 223 with the data fields of the column
233, wherein the data field 201 is linked by the primary
key relationship with the data field 203, the data field 204
is linked by the primary key relationship with the data
field 206, the data field 207 is linked by the primary key
relationship with the data field 209. The data fields of the
column 224 are linked by a foreign key relationship 225
with the data fields of the column 270, wherein the data
field 202 is linked by the foreign key relationship with the
data field 251, the data field 205 is linked by the foreign
key relationship with the data field 254, the data field 208
is linked by the foreign key relationship with the data field
257.
[0051] For any of the first link specifications and any
of the second link specifications matching each other at
least one of the following criteria is complied with:

h) the first link specification specifies a foreign key
relationship between a first pair of the first data fields
and the second link specification specifies a foreign
key relationship between a second pair of the second
data fields, wherein a column comprising one of the
first data fields of the first pair and a column com-
prising one of the second data fields of the second
pair have matching specifications, wherein a column
comprising another one of the first data fields of the
first pair and a column comprising another one of the
second data fields of the second pair have matching
specifications, wherein the columns comprising the
first pair are comprised in the different first electronic
tables and the columns comprising the second pair
are comprised in the different second electronic ta-
bles;
i) the first link specification specifies a primary key
relationship between a third pair of the first data fields
and the second link specification specifies a primary
key relationship between a fourth pair of the second
data fields, wherein a row comprising the third pair
and a row comprising the fourth pair have matching
specifications, wherein the row comprising the third
pair is comprised in one of the first electronic tables
and the row comprising the fourth pair is comprised

in one of the second electronic tables;
j) the first link specification specifies that one of the
first data fields is assigned to one of the first data
domains and the second link specification specifies
that that one of the second data fields is assigned to
one of the second data domains, wherein the one of
the first data domains and the one of the second data
domains have matching specifications;
k) the first link specification specifies a parent-child
relationship between a pair of the first electronic ta-
bles and the second link specification specifies a par-
ent-child relationship between a pair of the second
electronic tables, wherein the first electronic table of
the pair being a parent in the parent-child relationship
and the second electronic table of the pair being a
parent in the parent-child relationship have matching
specifications and the first electronic table of the pair
being a child in the parent-child relationship and the
second electronic table of the pair being a child in
the parent-child relationship have matching specifi-
cations;
I) one of the first electronic tables specified in the
first link specification and one of the second elec-
tronic tables specified in the second link specification
have matching specifications;
m) a row of one of the first electronic table specified
in the first link specification and a row of one of the
second electronic tables specified in the second link
specification have matching specifications;
n) a column of one of the first electronic table spec-
ified in the first link specification and a column of one
of the second electronic tables specified in the sec-
ond link specification have matching specifications.

[0052] A plurality of first computer applications is exe-
cutable using the first database 103. The first applications
can be installed on the first computer system 100 and/or
one or more client computers communicatively coupled
to the first computer system. A plurality of second com-
puter applications is executable using the second data-
base 123. The second applications can be installed on
the second computer system 120 and/or on one or more
client computers. The first and the second computer ap-
plications can be related to different applications areas.
For instance some of the first and second applications
can be related to an application area "Finances", some
of the first and the second applications can be related to
an application area "Logistics", some of the first and the
second applications can be related to an application area
"Manufacturing", etc. The first procedures are assigned
to first computer applications and the second procedures
are assigned to the second computer applications. As
option each of the first procedures can be assigned to
only one respective first computer applications and/or
each of the second procedures can be assigned to only
one respective second computer application. The first
data fields can be assigned to the first computer appli-
cations and the second data fields can be assigned to
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the second computer applications as well. Fig. 3 illus-
trates an example applicable for both the first and the
second procedures. A first procedure 307, a second pro-
cedure 308, a fifth procedure 311, and a sixth procedure
312 are assigned to a first application 300. A third pro-
cedure 309, a fourth procedure 310, a seventh procedure
313, and an eighth procedure 314 are assigned to a sec-
ond application 301. Both the first and the second pro-
cedures can be developed by (originate from) different
suppliers. Assignment of the first and the second proce-
dures to the respective suppliers can be used as a dif-
ferentiating feature of the first and the second procedures
as well. For instance, the first procedure 307 and the fifth
procedure 311 are assigned to a first supplier 302; the
second procedure 309, the third procedure 309, the sixth
procedure 312, and the seventh procedure 313 are as-
signed to a second supplier 303; the fourth procedure
312 and the eighth procedure 314 are assigned to a third
supplier 304. The first and the second procedures can
be assigned to software packages. As option each of
some of the first and the second procedures is assigned
to a respective software package. Assignment of the first
and the second procedures to the software packages
can be used as a differentiating feature of the first and
the second procedures as well. For instance, the first
procedure 307, the second procedure 308, the third pro-
cedure 309, and the fourth procedure 310 are assigned
to a first software package 305; the fifth procedure 311,
the sixth procedure 312, the seventh procedure 313, the
eighth procedure 314 are assigned to a second software
package 306. The second procedure specifications com-
prise second source codes of the second procedures and
second descriptions of the second procedures.
[0053] For any of the first (second) data fields and any
of the first (second) procedure specifications having a
semantic link at least one of the following criteria is com-
piled with:

o) the first (second) data field is used in the first (sec-
ond) source code comprised in the first (second) pro-
cedure specification;
p) the first (second) data field is used in the first (sec-
ond) description comprised in the first procedure
specification; and
q) the first (second) data field and the first (second)
procedure having the first (second) procedure spec-
ification are assigned to the same first (second) com-
puter application.

[0054] Any of the first data fields having a semantic
link to any arbitrary set of first procedure specifications
can have a respective semantic link to each of the first
procedure specifications of the any arbitrary set. Any of
the first data fields having a semantic link to any arbitrary
set of first procedure specifications can have a respective
semantic link to each of the first procedure specifications
of the any arbitrary set.
[0055] For any of the first procedure specifications and

any of the second procedure specifications matching
each other at least one of the following criteria can be
fulfilled:

r) the first database function which execution is spec-
ified by the first source code comprised in the first
procedure specification and the second database
function which execution is specified by the second
source code comprised in the second procedure
specification have matching specifications;
s) the first database function described in the first
description comprised in the first procedure specifi-
cation and the second database function described
in the second description comprised in the second
procedure specification have matching specifica-
tions; and
t) the first computer application to which the first pro-
cedure having the first procedure specification is as-
signed and the second computer application to which
the second procedure having the second procedure
specification is assigned have matching specifica-
tions.

[0056] The elements of or related to different databas-
es have matching specifications when at least one of the
following criteria is complied with:

u) the elements have the same names;
v) the elements have names which have synonymic
meaning; and
w) each of the descriptions of the elements compris-
es a respective set of keywords, wherein a prede-
fined number of keywords is comprised in each of
the sets of keywords and/or another predefined
number of other keywords is comprised in one of the
sets of keywords, wherein each of the other key-
words comprised in the one of the sets of keywords
has a respective synonym keyword in any of the oth-
er sets of keywords,
x) each of the descriptions of the elements refers to
the same functionalities, wherein the descriptions of
the elements can be comprised in respective man-
uals of the databases, and/or descriptions of the pro-
cedures, and/or source codes of the procedures,
wherein the elements are any one of the following
sets: a set of columns each comprised in a different
database, a set of rows each comprised in a different
database, a set of data domains each comprised in
a different database, a set of electronic tables each
comprised in a different set, a set of database func-
tions each used in a different database, or a set of
computer applications each configured to use a dif-
ferent database. The criteria for matching specifica-
tions u) - x) are applicable for the criteria formulations
h) - n) and r) - t).

[0057] Fig. 4 illustrates and example computer-imple-
mented method for data structure transfer to the first com-
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puter system. The method begins with process block 500,
wherein second data structure of the second database
and the second procedure specifications are received by
the first computer system. The second data structure
comprises a plurality of the second data fields storing
data items. Process block 502 is executed after process
block 500. In process block 502 second data fields each
having the same second logical link and being semanti-
cally linked to a same third set of the second procedure
specifications. The third set of the second procedure
specifications and said second logical link can be prede-
fined or preselected ones.
[0058] Process blocks 526 and 528 can be an alterna-
tive implementation of process block 502. Process block
526 can comprise the following steps: splitting a plurality
of at least some of the second procedure specifications
in disjoint specification sets, wherein one of the disjoint
specification sets constitutes said third set used for the
identification of the second data fields in process block
502 and other disjoint specification sets constitute other
third sets; identifying, for each of the third sets, a data
field set of the second data fields each being semantically
linked to the each of the third sets. Process block 528 is
executed after process block 526. The process block 528
can comprise the following step: splitting each of the data
field sets in disjoint data field sets, wherein any second
data field of each of the disjoint data field sets has the
same respective second logical link assigned to the each
of the disjoint data field sets, wherein the identifying of
the second data fields in process block 502 is comprised
in the splitting of the each of the data field sets in the
disjoint data field sets, wherein one of the disjoint data
field sets constitutes the identified second data fields
identified in process block 502. The second logical links
assigned to the disjoint data field sets can be identified
by evaluating the second logical links of the second data
fields of the data field sets.
[0059] The execution of the process blocks 526 and
528 is illustrated in Fig. 5. A plurality 400 of the data fields
storing data items to be transferred is a plurality of the
second data fields storing data items to be transferred
which is received in process block 500. The plurality of
the second data fields 400 is split in the first set 400 and
the second set 401 both being the data field sets identified
in process block 526, wherein the first link of each of the
second data fields of the first set 401 is the semantic link
to one of the third sets, wherein the second link which of
each of the second data fields of the second set 402 is
the semantic link to another one of the third sets. The
first set 401 is split in the first subset 403 and the second
subset 404 both being the disjoint data field sets. The
second set 402 is split in the first subset 405 and the
second subset 406 both being the disjoint data field sets.
The third link of each of second fields of the first subset
403 is the respective second logical link assigned to the
first subset 403. The fourth link of each of second fields
of the second subset 404 is the respective second logical
link assigned to the second subset 404. The fifth link of

each of second fields of the first subset 405 is the re-
spective second logical link assigned to the first subset
405. The sixth link of each of second fields of the second
subset 406 is the respective second logical link assigned
to the second subset 406.
[0060] Process blocks 526 and 528 can have an alter-
native implementation. In this implementation process
block 526 comprises the following step: identifying, for
each of some of the second logical links, a data field set
of the second data fields each having the each of some
of the second logical links, wherein the data field sets are
disjoint sets, wherein each of the second data fields iden-
tified in process block 502 has one of the some of the
second logical links; and process block 528 comprises
the following steps: identify for each of the data field sets
a respective plurality of the second procedure specifica-
tions each being semantically linked to at least one of
the second data fields of the each of the data field sets,
split each of the pluralities of the second procedure spec-
ifications in disjoint specification sets of the second pro-
cedure specifications, wherein one of the disjoint speci-
fication sets constitutes said third set and other disjoint
specification sets constitute other third sets; and split
each of the data field sets in disjoint data field sets, where-
in any second data field of each of the disjoint data field
sets is semantically linked to the respective third set,
wherein the identifying of the second data fields in proc-
ess block 502 is comprised in the splitting of the each of
the data field sets in the disjoint data field sets, wherein
one of the disjoint data field sets constitutes the identified
second data fields.
[0061] The execution of the alternative implementation
of process blocks 526 and 528 can be illustrated using
Fig. 5 as well. A plurality 400 of the data fields storing
data items to be transferred is a plurality of the second
data fields storing data items to be transferred which is
received in process block 500. The plurality of the second
data fields 400 is split in the first set 400 and the second
set 401 both being the data field sets identified in process
block 526, wherein the first link of each of the second
data fields of the first set 401 is the one of the some of
the second logical links, wherein the second link which
of each of the second data fields of the second set 402
is another one of some of the second logical links. The
first set 401 is split in the first subset 403 and the second
subset 404 both being the disjoint data field sets. The
second set 402 is split in the first subset 405 and the
second subset 406 both being the disjoint data field sets.
The third link of each of second fields of the first subset
403 is the semantic link to the respective third set. The
fourth link of each of second fields of the second subset
404 is the semantic link to the respective third set. The
fifth link of each of second fields of the first subset 405
is the semantic link to the respective third set. The sixth
link of each of second fields of the second subset 406 is
the semantic link to the respective third set.
[0062] The implementation of the process block 502
can comprise in addition to the process blocks 526 and
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526 further process blocks (e.g. process block 530)
wherein the disjoint data field sets are split in further dis-
joint data field sets. This can be implemented by assign-
ing to each of the process blocks a respective set of the
second logical links or a respective plurality of sets of the
second procedure specifications. In this case in each of
the process blocks at least one set of the second data
fields is split in disjoint sets of the second data fields,
wherein each of the disjoint sets has an assigned respec-
tive second logical link of the set of the second logical
links assigned to the each of the of the process blocks
or an assigned semantic link to the respective set of the
second procedure specifications of the plurality of the
sets of the second procedure specifications assigned to
the each of the process blocks, wherein each second
data field of any of the disjoint sets has respectively the
second logical link assigned to the any of the disjoint sets
or the semantic link to the set of the second procedure
specifications assigned to the any of the disjoint sets.
These process blocks are executed sequentially, where-
in at least one set of the second data fields generated in
one of the process blocks is split in disjoint sets in the
process block executed immediately after the one of the
process blocks. The execution of the sequence of the
process blocks can be ended when all process blocks
are executed or when the sets generated in the last ex-
ecuted process block comply with set compliance crite-
rion. The set compliance criterion can be for instance a
requirement that any of the sets comprises less than a
predefined number of the second data fields. Thus when
all sets generated in the last executed process block com-
ply with the set compliance criterion further process
blocks are not executed.
[0063] The assignment of the sets of the second logical
links and the pluralities of the sets of the second proce-
dure specifications to the respective process blocks can
be performed in accordance with the following consider-
ations. The optimum size of and/or logical structure of
the generated sets can be provided, when execution of
each process block results in a minimum possible
number of sets. This can be implemented using the fol-
lowing steps for each of the process blocks in the se-
quence of the process blocks, wherein the assignment
of the sets of the second data fields or the pluralities of
sets of the procedure specification to the process blocks
is performed sequentially starting with the process block
being the first in the sequence. Frist a number of sets of
the second data fields which can be generated in the
process block is evaluated for each of the sets of the
second logical links and each of the pluralities of the sets
of the second procedure specifications, which can be
used in the process block for generating sets of the sec-
ond data fields and are not assigned to the other, if any,
process blocks. Afterwards the set of the second logical
inks or the plurality of the sets of the second procedure
specifications which utilization for the generation of the
sets of the second data fields results in the least number
of the sets of the second data fields is assigned to the

process block. Reduction of a number of sets generated
in process blocks having assigned the respective plural-
ities of sets of second procedure specifications can be
achieved by grouping of the second procedure specifi-
cations in the sets such that amounts of the second pro-
cedure specifications in the sets are minimized. In the
ultimate case each of some of the sets of the second
procedure specifications comprises only one respective
second procedure specification or each of the sets of the
second procedure specifications comprises only one re-
spective second procedure specification.
[0064] Evaluation of the second logical links and the
semantic links can be performed by evaluating the sec-
ond logical and/or semantic links of each of the second
data fields in the second data structure. For instance a
link list comprising at least one of the second logical links
and/or at least one of the semantic links can be generated
for each of the second data fields. An example of the link
lists is depicted in Fig. 6 in a tabular form. The link lists
for data fields 213 and 202 depicted in Fig. 2 are pre-
sented in the table depicted in Fig. 6. The second spec-
ifications of the second logical links are summarized in
the sections "Table", "Domain", "Foreign key relation-
ship," and "Primary key relationship". The sets of the pro-
cedure specifications are summarized in the section
"Procedure". The data field 213 has the following spec-
ifications of its logical link: link specification "Table" spec-
ifies that the data field 213 is allocated in row 241 and
column 233 of the table 200 having the parent-child re-
lationship with the table 250; link specification "Data do-
main" specifies that the data field 213 is assigned to the
data domain 227; link specification "Primary key relation-
ship" specifies that the data field 213 is linked by the
primary key relationship to the data field 201 allocated in
the row 241 and column 231 of the table 200. The data
field 202 has the following specifications of its logical link:
link specification "Table" specifies that the data field 202
is allocated in row 241 and column 232 of the table 200
having the parent-child relationship with the table 250;
link specification "Foreign key relationship" specifies that
the data field 202 is linked by the primary key relationship
to the data field 251 allocated in the row 291 and column
281 of the table 250. The data field 213 has a semantic
link to a set of procedure specifications, wherein the set
comprises a specification of the first procedure, a spec-
ification of the first application using the first procedure,
a specification of the first supplier of the first procedure,
and a specification of the first software package compris-
ing the first procedure. The data field 202 has a semantic
link to the same set of the procedure specifications. The
evaluation of the second logical links and the semantic
links of the second data fields enables straight forward
calculation of the second data fields having a particular
second logical link and/or a semantic link to a particular
second procedure specification. Knowing the numbers
of the second data fields having respective second logical
links and/or semantic links to respective second proce-
dure specifications enables generation of the aforemen-
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tioned sequence of the process blocks providing gener-
ation of sets of second data fields having optimum size
and/or logical structure.
[0065] Process block 502 or any of its alternative im-
plementations can be executed by the second trained
ML module 108 for identifying data fields in a database
each having a same logical link and a semantic link to a
same set of procedure specifications. The second ML
module 108 can be trained using data structures and
procedure specifications of databases as input data and
sets of data fields each having a same logical ink and a
semantic link to a same set of procedure specifications
as expected result data. At least one set of the second
data fields each having the same second logical link and
being semantically linked to the same third set of the
second procedure specifications can be generated by
the second ML module using the second procedure spec-
ifications and the second sets of the second link specifi-
cations.
[0066] Process block 504 is executed after process
block 502. In process block 504 first data fields are iden-
tified in the first database, wherein each of the identified
first data fields has the same first logical link and being
semantically linked to a same fourth set of the first pro-
cedure specifications. Each of some of the second pro-
cedure specifications of the third set of the second pro-
cedure specifications matches the respective first proce-
dure specification of the fourth set of the first procedure
specifications. Each of some of the first link specifications
of the first set of the first link specifications of the first
logical link of the identified first data fields matches a
respective second link specification of the second set of
the second link specifications of the second logical link
of the identified second data fields. The identified second
data fields are data fields identified in the process block
502 each having the same second logical link and being
semantically linked to the same said third set of the sec-
ond procedure specifications.
[0067] Process block 504 can be executed using the
first trained ML, module 107 for identifying data fields in
a data structure of one database having procedure spec-
ifications using one or more logical links of another da-
tabase and one or more procedure specifications of the
other database. The first ML module can be trained using
a data structure and procedure specifications of one da-
tabase, a logical link in a data structure of another data-
base, and a set of procedure specifications of the other
database as input data and a set of data fields in the data
structure of the database as expected result data, where-
in each data field in the set of the data fields of the ex-
pected result data has the same logical link in the data
structure of the database and a semantic link to a same
set of the procedure specifications of the database,
wherein each of some of the procedure specifications of
the set of the procedure specifications in the input data
matches a respective procedure specification in the set
of the procedure specifications being semantically linked
to the set of data fields in the expected result data, where-

in each of some of the link specifications of the logical
link in the input data matches a respective link specifica-
tion of the logical link of the set of data fields of the ex-
pected result data. Identification of the first data fields
identified in process block 504 can be executed by the
first trained ML module using the third set and the second
logical link which the identified second data fields have,
wherein the identified second data fields are the second
data fields identified in process block 502.
[0068] Process block 506 is executed after process
block 504. In process block 506, data items stored in the
second data fields identified in process block 502 are
transferred to the first data fields identified in process
block 504. One to one correspondence of identified first
data fields to the identified second data fields can be
established their respective first and second logical links.
Process block 506 can comprise process blocks 520,
522, and 524. Process blocks 520, 522, and 524 are ex-
ecuted when the second data fields identified in process
block 502 and the first data fields identified in process
block 504 have different data formats for storing data
items.
[0069] In process block 520 one or more of the data
items stored in the identified second data fields are re-
trieved. Process block 522 is executed after process
block 520. In process block 522 an auxiliary procedure
for modifying a data format of the retrieved one or more
data items is executed, wherein the auxiliary procedure
is identified in the procedure pool by comparing a data
format used in the identified second data fields for storing
the one or more data times with a data format used in
the identified first data fields for storing the one or more
data items. The identification of the auxiliary procedure
can be executed by the fifth trained ML module 111 for
identifying auxiliary procedures for modifying data format
of data items by using source and target data formats as
input for format comparison. The fifth ML module can be
trained by using a source and a target data format as an
input data and a specification of an auxiliary procedure
for converting data items having the source data format
into data items having the target data format as expected
result data. The auxiliary procedure identified in process
block 522 is identified by the fifth trained ML module using
the data format used in the identified second data fields
for storing the one or more data times and the data format
used in the identified first data fields for storing the one
or more data items as input for format comparison. Proc-
ess block 524 is executed after process block 522. In
process block 524 the one or more data items having the
modified data format are stored in the identified first data
fields.
[0070] Process block 508 is executed after process
block 506. Process block 508 is an optional one. It is not
executed when each of the second procedure specifica-
tions of the third set used in the process block 502 match-
es the respective first procedure specification of the
fourth set used in the process block 504. In process block
508 one or more auxiliary procedures for modifying first
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procedure specifications are executed, wherein the one
or more auxiliary procedures are identified in the proce-
dure pool using one or more of the second procedure
specifications comprised in the third set used in process
block 502 and having no matching first procedure spec-
ifications in the fourth set used in process block 504 and
one or more of the first procedure specifications com-
prised in the fourth set used in process block 504 and
having no matching second procedure specifications in
the third set used in process block 502. The one or more
of the first procedure specifications comprised in the
fourth set used in process block 504 and having no
matching second procedure specifications in the third set
used in process block 502 are modified by the execution
of the identified one or more auxiliary procedures. The
result of the execution of the identified one or more aux-
iliary procedures is that each of the second procedure
specifications of the third set used in the process block
502 matches the respective first procedure specification
of the fourth set used in the process block 504. The mod-
ification of the first procedure specification can comprise
for instance modification of the source code of respective
first procedure such that its first procedure specification
matches the respective second procedure specification,
e.g. the modified source code of the first procedure and
the source code of the second procedure have the same
functionalities. Identification of one or more auxiliary pro-
cedures can be executed by the third trained ML module
109 for identifying one or more auxiliary procedures for
modifying first procedure specifications using one or
more procedure specifications as original specifications
and one or more procedure specifications as target spec-
ifications. The third ML module can be trained using one
or more procedure specifications being original specifi-
cations and one or more procedure specifications being
target specifications as input data and one or more spec-
ifications of auxiliary procedures for modifying first pro-
cedure specifications as expected result data. The one
or more auxiliary procedures identified in process block
508 can be identified by the third trained ML module using
one or more of the second procedure specifications com-
prised in the third set used process block 502 and having
no matching first procedure specifications in the fourth
set used in process block 504 as target specifications
and one or more of the first procedure specifications com-
prised in the fourth set used in process block 504 and
having no matching second procedure specifications in
the third set used in process block 502 as source spec-
ifications.
[0071] Process block 510 is executed after process
block 508. As alternative process block 510 is executed
after process block 506 and before process block 508.
Process block 510 is an optional one. It is not executed
when each of the second link specifications of the second
set of the second link specifications of the second logical
link of the identified second data fields identified in proc-
ess block 502 matches a respective first link specification
of the first set of the first link specifications of the first

logical link of the identified first data fields identified in
process block 504. In process block 510 one or more
auxiliary procedures for modifying first link specifications
are executed, wherein the one or more auxiliary proce-
dures are identified in the procedure pool using one or
more of the second link specifications comprised in the
second set of the second link specifications of the second
logical link of the identified second data fields identified
in process block 502 and having no matching first link
specifications comprised in the first set of the first link
specifications of the first logical link of the identified first
data fields identified in process block 504 and one or
more of the first link specifications comprised in the first
set of the first link specifications of the first logical link of
the identified first data fields identified in process block
502 and having no matching second link specifications
comprised in the second set of the second link specifi-
cations of the second logical link of the identified second
data fields identified in process block 504. The one or
more of the first link specifications comprised in the first
set of the first link specifications of the first logical link of
the identified first data fields identified in process block
502 and having no matching second link specifications
comprised in the second set of the second link specifi-
cations of the second logical link of the identified second
data fields identified in process block 504 are modified
by the execution of the identified one or more auxiliary
procedures. The result of the execution of the identified
one or more auxiliary procedures is that each of the sec-
ond link specifications of the second set of the second
link specifications of the second logical link of the iden-
tified second data fields identified in process block 502
matches a respective first link specification of the first set
of the first link specifications of the first logical link of the
identified first data fields identified in process block 504.
The modification of the one or more of the first link spec-
ifications comprised in the first set of the first link speci-
fications of the first logical link of the identified first data
fields identified in process block 502 and having no
matching second link specifications comprised in the sec-
ond set of the second link specifications of the second
logical link of the identified second data fields identified
in process block 504 can comprise for instance modifi-
cation of one or more respective specifications primary
key relationships and/or one or more respective specifi-
cations of secondary key relationships and/or one or
more respective specifications of parent-child relation-
ships. The identification of one of more auxiliary proce-
dures can be executed by the fourth trained ML module
for identifying one or more auxiliary procedures for mod-
ifying first link specifications using one or more link spec-
ifications as original specifications and one or more link
specifications as target specifications. The fourth ML
module can be trained by using one or more link speci-
fications being original specifications and one or more
link specifications being target specifications as input da-
ta and one or more specifications of auxiliary procedures
for modifying of first link specifications as expected result
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data. The one or more auxiliary procedures identified in
process block 510 can be identified by the fourth trained
ML using one or more of the second link specifications
comprised in the second set of the second link specifi-
cations of the second logical link of the identified second
data fields and having no matching first link specifications
comprised in the first set of the first link specifications of
the first logical link of the identified first data fields as
target specifications and one or more of the first link spec-
ifications comprised in the first set of the first link speci-
fications of the first logical link of the identified first data
fields used in process block 504 and having no matching
second link specifications comprised in the second set
of the second link specifications of the second logical link
of the identified second data fields used in process block
502 as source specifications.
[0072] In case when several sets of the second data
fields are identified in process block 502 execution of
process block 506 in conjunction with at least one of the
process blocks 508 and 510 can be performed for each
of the identified sets separately in an iterative way, where-
in in each of the iterations data times stored in the second
data fields of only one of the identified sets are transferred
to the first database and afterwards the first data structure
of the first database and/or the first procedures of the
first database are debugged/modified by execution of
process block 508 and/or process block 510. In this case
a number of modifications to be executed in process
block 508 and/or process block 510 is substantially less
in comparison with a case when data items stored in the
second data fields of all of the identified sets are trans-
ferred in one execution of process block 506 and after-
wards the first data structure of the first database and/or
the first procedures of the first database are de-
bugged/modified by execution of process block 508
and/or process block 510. This iterative approach can
have an advantage because the debugging/modification
procedures may be performed with higher degree of re-
liability and/or efficiency. One the other hand the ap-
proach when the data items stored in all identified sets
are transferred in one execution of process block 506
can have its own advantage as well, because it may en-
able parallel processing, wherein data items stored in the
second data fields of the different identified sets may be
transferred to the first database concurrently.
[0073] Optional process block 512 is executed after
process block 506 if process blocks 508 and 510 are not
executed and after execution of process block 508 and
process block 510 when process block 508 and process
block 510 are executed. In case when only one of the
process blocks 508 and 510 is executed, then the op-
tional process block 512 is executed after execution of
the only one of the process blocks 508 and 510. In op-
tional process block 512 reference result data is received
by the first computer system 100. The reference result
data can be received from the second computer system
120. The reference result data is generated on the sec-
ond database by executing one or more of the second

procedures using data items being identical to the data
items transferred to the identified first data fields in proc-
ess block 506. The reference result data can be gener-
ated by the second computer system. Process block 514
is executed after process block 512. In process block 514
the identification, for each of the one or more of the sec-
ond procedures, of the first procedure having the first
procedure specification which matches the second pro-
cedure specification of the each of the one or more of
the second procedures is executed. Process block 516
is executed after process block 514. In process block 512
test result data is generated on the first database by ex-
ecuting the identified one or more of the first procedures
using said data items transferred to the identified first
data fields. The generation of the test result data can be
performed by the first computer system 100. Process
block 518 is executed after process block 516. In process
block 518 the reference result data is compared with the
test result data. In case when the comparison reveals
that the reference result data and the test result data are
different an error data charactering differences between
the reference result data and the test result data is gen-
erated. The error data is used to identify one or more
auxiliary procedures for modifying first procedure spec-
ifications and/or one or more auxiliary procedures for
modifying first link specifications. Afterwards the identi-
fied one or more auxiliary procedures for modifying first
procedure specifications and/or the identified one or
more auxiliary procedures for modifying first link specifi-
cations are executed. The identification of the one or
more auxiliary procedures for modifying first procedure
specifications and/or the one or more auxiliary proce-
dures for modifying first link specifications can be per-
formed by a sixth trained ML 113 module for identification
of auxiliary procedures for modifying first procedure
specifications and auxiliary procedures for modifying first
link specifications using the error data as input. The sixth
ML module 113 can be trained by using error data as
input data and one or more specifications of auxiliary
procedures for modifying first procedure specifications
and/or one or more specifications of auxiliary procedures
for modifying first link specifications as expected result
data. In case when error data is generated in process
block 518, process blocks 512, 514, 516, and 518 can
be repeated until no error data is generated in process
block 518.
[0074] The term "computer system" refers to data
processing hardware and encompasses all kinds of ap-
paratus, devices, and machines for processing data, in-
cluding by way of example, a programmable processor,
a computer, or multiple processors or computers. The
apparatus can also be or further include special purpose
logic circuitry, e.g., a central processing unit (CPU), a
FPGA (field programmable gate array), or an ASIC (ap-
plication specific integrated circuit). In some implemen-
tations, the data processing apparatus and/or special
purpose logic circuitry may be hardware-based and/or
software-based. The apparatus can optionally include
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code that creates an execution environment for computer
programs, e.g., code that constitutes processor firmware,
a protocol stack, a database management system, an
operating system, or a combination of one or more of
them. The present disclosure contemplates the use of
data processing apparatuses with or without convention-
al operating systems, for example LINUX, UNIX, WIN-
DOWS, MAC OS, ANDROID, IOS or any other suitable
conventional operating system.
[0075] A computer program, which may also be re-
ferred to or described as a program, software, a software
application, a module, a software module, a script, or
code, can be written in any form of programming lan-
guage, including compiled or interpreted languages, or
declarative or procedural languages, and it can be de-
ployed in any form, including as a stand-alone program
or as a module, component, subroutine, or other unit suit-
able for use in a computing environment. A computer
program may, but need not, correspond to a file in a file
system. A program can be stored in a portion of a file that
holds other programs or data, e.g., one or more scripts
stored in a markup language document, in a single file
dedicated to the program in question, or in multiple co-
ordinated files, e.g., files that store one or more modules,
sub programs, or portions of code. A computer program
can be deployed to be executed on one computer or on
multiple computers that are located at one site or distrib-
uted across multiple sites and interconnected by a com-
munication network. While portions of the programs il-
lustrated in the various figures are shown as individual
modules that implement the various features and func-
tionality through various objects, methods, or other proc-
esses, the programs may instead include a number of
sub-modules, third-party services, components, librar-
ies, and such, as appropriate. Conversely, the features
and functionality of various components can be com-
bined into single components as appropriate.
[0076] The processes and logic flows described in this
specification can be performed by one or more program-
mable computers executing one or more computer pro-
grams to perform functions by operating on input data
and generating output. The processes and logic flows
can also be performed by, and apparatus can also be
implemented as, special purpose logic circuitry, e.g., a
CPU, a FPGA, or an ASIC.
[0077] Computers suitable for the execution of a com-
puter program can be based on general or special pur-
pose microprocessors, both, or any other kind of CPU.
Generally, a CPU will receive instructions and data from
a read only memory (ROM) or a random access memory
(RAM) or both. The essential elements of a computer are
a CPU for performing or executing instructions and one
or more memory devices for storing instructions and data.
Generally, a computer will also include, or be operatively
coupled to, receive data from or transfer data to, or both,
one or more mass storage devices for storing data, e.g.,
magnetic, magneto optical disks, or optical disks. How-
ever, a computer need not have such devices. Moreover,

a computer can be embedded in another device, e.g., a
mobile telephone, a personal digital assistant (PDA), a
mobile audio or video player, a game console, a global
positioning system (GPS) receiver, or a portable storage
device, e.g., a universal serial bus (USB) flash drive, to
name just a few.
[0078] Computer readable media (transitory or non-
transitory, as appropriate) suitable for storing computer
program instructions and data include all forms of non-
volatile memory, media and memory devices, including
by way of example semiconductor memory devices, e.g.,
erasable programmable read-only memory (EPROM),
electrically-erasable programmable read-only memory
(EEPROM), and flash memory devices; magnetic disks,
e.g., internal hard disks or removable disks; magneto op-
tical disks; and CD ROM, DVD+/-R, DVD-RAM, and
DVD-ROM disks. The memory may store various objects
or data, including caches, classes, frameworks, applica-
tions, backup data, jobs, web pages, web page tem-
plates, database tables, repositories storing business
and/or dynamic information, and any other appropriate
information including any parameters, variables, algo-
rithms, instructions, rules, constraints, or references
thereto. Additionally, the memory may include any other
appropriate data, such as logs, policies, security or ac-
cess data, reporting files, as well as others. The proces-
sor and the memory can be supplemented by, or incor-
porated in, special purpose logic circuitry.
[0079] The term "graphical user interface," or GUI, may
be used in the singular or the plural to describe one or
more graphical user interfaces and each of the displays
of a particular graphical user interface. Therefore, a GUI
may represent any graphical user interface, including but
not limited to, a web browser, a touch screen, or a com-
mand line interface (CLI) that processes information and
efficiently presents the information results to the user. In
general, a GUI may include a plurality of user interface
(UI) elements, some or all associated with a web browser,
such as interactive fields, pull-down lists, and buttons
operable by the business suite user. These and other UI
elements may be related to or represent the functions of
the web browser.
[0080] Implementations of the subject matter de-
scribed in this specification can be implemented in a com-
puting system that includes a back end component, e.g.,
as a data server, or that includes a middleware compo-
nent, e.g., an application server, or that includes a front-
end component, e.g., a client computer having a graph-
ical user interface or a web browser through which a user
can interact with an implementation of the subject matter
described in this specification, or any combination of one
or more such back end, middleware, or front end com-
ponents. The components of the system can be intercon-
nected by any form or medium of wireline and/or wireless
digital data communication, e.g., a communication net-
work. Examples of communication networks include a
local area network (LAN), a radio access network (RAN),
a metropolitan area network (MAN), a wide area network
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(WAN), Worldwide Interoperability for Microwave Access
(WIMAX), a wireless local area network (WLAN) using,
for example, 802.11 a/b/g/n and/or 802.20, all or a portion
of the Internet, and/or any other communication system
or systems at one or more locations. The network may
communicate with, for example, Internet Protocol (IP)
packets, Frame Relay frames, Asynchronous Transfer
Mode (ATM) cells, voice, video, data, and/or other suit-
able information between network addresses.
[0081] The computing system can include clients and
servers. A client and server are generally remote from
each other and typically interact through a communica-
tion network. The relationship of client and server arises
by virtue of computer programs running on the respective
computers and having a client-server relationship to each
other.
[0082] In some implementations, any or all of the com-
ponents of the computing system, both hardware and/or
software, may interface with each other and/or the inter-
face using an application programming interface (API)
and/or a service layer. The API may include specifica-
tions for routines, data structures, and object classes.
The API may be either computer language independent
or dependent and refer to a complete interface, a single
function, or even a set of APIs. The service layer provides
software services to the computing system. The function-
ality of the various components of the computing system
may be accessible for all service consumers via this serv-
ice layer. Software services provide reusable, defined
business functionalities through a defined interface. For
example, the interface may be software written in JAVA,
C++, or other suitable language providing data in exten-
sible markup language (XML) format or other suitable
format. The API and/or service layer may be an integral
and/or a stand-alone component in relation to other com-
ponents of the computing system. Moreover, any or all
parts of the service layer may be implemented as child
or sub-modules of another software module, enterprise
application, or hardware module without departing from
the scope of this disclosure.
[0083] While this specification contains many specific
implementation details, these should not be construed
as limitations on the scope of any implementation or on
the scope of what may be claimed, but rather as descrip-
tions of features that may be specific to particular imple-
mentations. Certain features that are described in this
specification in the context of separate implementations
can also be implemented in combination in a single im-
plementation. Conversely, various features that are de-
scribed in the context of a single implementation can also
be implemented in multiple implementations separately
or in any suitable sub-combination. Moreover, although
features may be described above as acting in certain
combinations and even initially claimed as such, one or
more features from a claimed combination can in some
causes be excised from the combination, and the claimed
combination may be directed to a sub-combination or
variation of a sub-combination.

[0084] Similarly, while operations are depicted in the
drawings in a particular order, this should not be under-
stood as requiring that such operations be performed in
the particular order shown or in sequential order, or that
all illustrated operations be performed, to achieve desir-
able results. In certain circumstances, multitasking and
parallel processing may be advantageous. Moreover, the
separation and/or integration of various system modules
and components in the implementations described
above should not be understood as requiring such sep-
aration and/or integration in all implementations, and it
should be understood that the described program com-
ponents and systems can generally be integrated togeth-
er in a single software product or packaged into multiple
software products.
[0085] Particular implementations of the subject matter
have been described. Other implementations, altera-
tions, and permutations of the described implementa-
tions are within the scope of the following claims as will
be apparent to those skilled in the art. For example, the
actions recited in the claims can be performed in a dif-
ferent order and still achieve desirable results.
[0086] The preceding figures and accompanying de-
scription illustrate the example processes and computer
implementable techniques. But example environment (or
their software or other components) contemplate using,
implementing, or executing any suitable technique for
performing these and other tasks. It will be understood
that these processes are for illustration purposes only
and that the described or similar techniques may be per-
formed at any appropriate time, including concurrently,
individually, in parallel, and/or in combination. In addition,
many of the operations in these processes may take
place simultaneously, concurrently, in parallel, and/or in
different orders than as shown. Moreover, the example
environment may use processes with additional, fewer
and/or different operations, as long as the methods re-
main appropriate.
[0087] In other words, although this disclosure has
been described in terms of certain implementations and
generally associated methods, alterations and permuta-
tions of these implementations and methods will be ap-
parent to those skilled in the art. Accordingly, the above
description of example implementations does not define
or constrain this disclosure. Other changes, substitu-
tions, and alterations are also possible without departing
from the spirit and scope of this disclosure.
[0088] Implementations of the subject matter and the
functional operations described in this specification can
be implemented in digital electronic circuitry, in tangibly-
embodied computer software or firmware, in computer
hardware, including the structures disclosed in this spec-
ification and their structural equivalents, or in combina-
tions of one or more of them. Implementations of the sub-
ject matter described in this specification can be imple-
mented as one or more computer programs, i.e., one or
more modules of computer program instructions encod-
ed on a tangible, non-transitory computer-storage medi-
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um for execution by, or to control the operation of, data
processing apparatus. Alternatively or in addition, the
program instructions can be encoded on an artificially
generated propagated signal, e.g., a machine-generated
electrical, optical, or electromagnetic signal that is gen-
erated to encode information for transmission to suitable
receiver apparatus for execution by a data processing
apparatus. The computer-storage medium can be a ma-
chine-readable storage device, a machine-readable stor-
age substrate, a random or serial access memory device,
or a combination of one or more of them.
[0089] The term "control system" refers to data
processing hardware and encompasses all kinds of ap-
paratus, devices, and machines for processing data, in-
cluding by way of example, a programmable processor,
a computer, or multiple processors or computers. The
apparatus can also be or further include special purpose
logic circuitry, e.g., a central processing unit (CPU), a
FPGA (field programmable gate array), or an ASIC (ap-
plication specific integrated circuit). In some implemen-
tations, the data processing apparatus and/or special
purpose logic circuitry may be hardware-based and/or
software-based. The apparatus can optionally include
code that creates an execution environment for computer
programs, e.g., code that constitutes processor firmware,
a protocol stack, a database management system, an
operating system, or a combination of one or more of
them. The present disclosure contemplates the use of
data processing apparatuses with or without convention-
al operating systems, for example LINUX, UNIX, WIN-
DOWS, MAC OS, ANDROID, IOS or any other suitable
conventional operating system.
[0090] A computer program, which may also be re-
ferred to or described as a program, software, a software
application, a module, a software module, a script, or
code, can be written in any form of programming lan-
guage, including compiled or interpreted languages, or
declarative or procedural languages, and it can be de-
ployed in any form, including as a stand-alone program
or as a module, component, subroutine, or other unit suit-
able for use in a computing environment. A computer
program may, but need not, correspond to a file in a file
system. A program can be stored in a portion of a file that
holds other programs or data, e.g., one or more scripts
stored in a markup language document, in a single file
dedicated to the program in question, or in multiple co-
ordinated files, e.g., files that store one or more modules,
sub programs, or portions of code. A computer program
can be deployed to be executed on one computer or on
multiple computers that are located at one site or distrib-
uted across multiple sites and interconnected by a com-
munication network. While portions of the programs il-
lustrated in the various figures are shown as individual
modules that implement the various features and func-
tionality through various objects, methods, or other proc-
esses, the programs may instead include a number of
sub-modules, third-party services, components, librar-
ies, and such, as appropriate. Conversely, the features

and functionality of various components can be com-
bined into single components as appropriate.
[0091] The processes and logic flows described in this
specification can be performed by one or more program-
mable computers executing one or more computer pro-
grams to perform functions by operating on input data
and generating output. The processes and logic flows
can also be performed by, and apparatus can also be
implemented as, special purpose logic circuitry, e.g., a
CPU, a FPGA, or an ASIC.
[0092] Computers suitable for the execution of a com-
puter program can be based on general or special pur-
pose microprocessors, both, or any other kind of CPU.
Generally, a CPU will receive instructions and data from
a read only memory (ROM) or a random access memory
(RAM) or both. The essential elements of a computer are
a CPU for performing or executing instructions and one
or more memory devices for storing instructions and data.
Generally, a computer will also include, or be operatively
coupled to, receive data from or transfer data to, or both,
one or more mass storage devices for storing data, e.g.,
magnetic, magneto optical disks, or optical disks. How-
ever, a computer need not have such devices. Moreover,
a computer can be embedded in another device, e.g., a
mobile telephone, a personal digital assistant (PDA), a
mobile audio or video player, a game console, a global
positioning system (GPS) receiver, or a portable storage
device, e.g., a universal serial bus (USB) flash drive, to
name just a few.
[0093] Computer readable media (transitory or non-
transitory, as appropriate) suitable for storing computer
program instructions and data include all forms of non-
volatile memory, media and memory devices, including
by way of example semiconductor memory devices, e.g.,
erasable programmable read-only memory (EPROM),
electrically-erasable programmable read-only memory
(EEPROM), and flash memory devices; magnetic disks,
e.g., internal hard disks or removable disks; magneto op-
tical disks; and CD ROM, DVD+/-R, DVD-RAM, and
DVD-ROM disks. The memory may store various objects
or data, including caches, classes, frameworks, applica-
tions, backup data, jobs, web pages, web page tem-
plates, database tables, repositories storing business
and/or dynamic information, and any other appropriate
information including any parameters, variables, algo-
rithms, instructions, rules, constraints, or references
thereto. Additionally, the memory may include any other
appropriate data, such as logs, policies, security or ac-
cess data, reporting files, as well as others. The proces-
sor and the memory can be supplemented by, or incor-
porated in, special purpose logic circuitry.
[0094] The term "graphical user interface," or GUI, may
be used in the singular or the plural to describe one or
more graphical user interfaces and each of the displays
of a particular graphical user interface. Therefore, a GUI
may represent any graphical user interface, including but
not limited to, a web browser, a touch screen, or a com-
mand line interface (CLI) that processes information and
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efficiently presents the information results to the user. In
general, a GUI may include a plurality of user interface
(UI) elements, some or all associated with a web browser,
such as interactive fields, pull-down lists, and buttons
operable by the business suite user. These and other UI
elements may be related to or represent the functions of
the web browser.
[0095] Implementations of the subject matter de-
scribed in this specification can be implemented in a com-
puting system that includes a back end component, e.g.,
as a data server, or that includes a middleware compo-
nent, e.g., an application server, or that includes a front-
end component, e.g., a client computer having a graph-
ical user interface or a web browser through which a user
can interact with an implementation of the subject matter
described in this specification, or any combination of one
or more such back end, middleware, or front end com-
ponents. The components of the system can be intercon-
nected by any form or medium of wireline and/or wireless
digital data communication, e.g., a communication net-
work. Examples of communication networks include a
local area network (LAN), a radio access network (RAN),
a metropolitan area network (MAN), a wide area network
(WAN), Worldwide Interoperability for Microwave Access
(WIMAX), a wireless local area network (WLAN) using,
for example, 802.11 a/b/g/n and/or 802.20, all or a portion
of the Internet, and/or any other communication system
or systems at one or more locations. The network may
communicate with, for example, Internet Protocol (IP)
packets, Frame Relay frames, Asynchronous Transfer
Mode (ATM) cells, voice, video, data, and/or other suit-
able information between network addresses.
[0096] The computing system can include clients and
servers. A client and server are generally remote from
each other and typically interact through a communica-
tion network. The relationship of client and server arises
by virtue of computer programs running on the respective
computers and having a client-server relationship to each
other.
[0097] In some implementations, any or all of the com-
ponents of the computing system, both hardware and/or
software, may interface with each other and/or the inter-
face using an application programming interface (API)
and/or a service layer. The API may include specifica-
tions for routines, data structures, and object classes.
The API may be either computer language independent
or dependent and refer to a complete interface, a single
function, or even a set of APIs. The service layer provides
software services to the computing system. The function-
ality of the various components of the computing system
may be accessible for all service consumers via this serv-
ice layer. Software services provide reusable, defined
business functionalities through a defined interface. For
example, the interface may be software written in JAVA,
C++, or other suitable language providing data in exten-
sible markup language (XML) format or other suitable
format. The API and/or service layer may be an integral
and/or a stand-alone component in relation to other com-

ponents of the computing system. Moreover, any or all
parts of the service layer may be implemented as child
or sub-modules of another software module, enterprise
application, or hardware module without departing from
the scope of this disclosure.
[0098] While this specification contains many specific
implementation details, these should not be construed
as limitations on the scope of any implementation or on
the scope of what may be claimed, but rather as descrip-
tions of features that may be specific to particular imple-
mentations. Certain features that are described in this
specification in the context of separate implementations
can also be implemented in combination in a single im-
plementation. Conversely, various features that are de-
scribed in the context of a single implementation can also
be implemented in multiple implementations separately
or in any suitable sub-combination. Moreover, although
features may be described above as acting in certain
combinations and even initially claimed as such, one or
more features from a claimed combination can in some
causes be excised from the combination, and the claimed
combination may be directed to a sub-combination or
variation of a sub-combination.
[0099] Similarly, while operations are depicted in the
drawings in a particular order, this should not be under-
stood as requiring that such operations be performed in
the particular order shown or in sequential order, or that
all illustrated operations be performed, to achieve desir-
able results. In certain circumstances, multitasking and
parallel processing may be advantageous. Moreover, the
separation and/or integration of various system modules
and components in the implementations described
above should not be understood as requiring such sep-
aration and/or integration in all implementations, and it
should be understood that the described program com-
ponents and systems can generally be integrated togeth-
er in a single software product or packaged into multiple
software products.
[0100] Particular implementations of the subject matter
have been described. Other implementations, altera-
tions, and permutations of the described implementa-
tions are within the scope of the following claims as will
be apparent to those skilled in the art. For example, the
actions recited in the claims can be performed in a dif-
ferent order and still achieve desirable results.

Claims

1. A computer system (100), comprising a computer
processor (101), a memory (102), and a first data-
base (103), the first database comprising first pro-
cedure specifications (106) of first procedures and
a plurality of first data fields (104, 201-209, 251-259)
for storing data items (105, 211-219, 261, 262, 264,
265, 267, 268), the first data fields having first logical
links (223, 227, 226, 225) within a first data structure
of the first database, each of the first logical links
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having a respective first set of first link specifications,
wherein the first procedures are configured to use
the data items stored in the first data fields upon ex-
ecution by the processor, the memory comprising
computer executable code which when executed by
the computer processor causes the computer proc-
essor to control the computer system to:

• receive (500) a second data structure of the
second database (123) and second procedure
specifications (126) of second procedures, the
second data structure comprising a plurality of
second data fields (124, 201-209, 251-259) stor-
ing data times (125, 211-219, 261, 262, 264,
265, 267, 268), the second data fields having
second logical links (223, 227, 226, 225) within
a second data structure of the second database,
each of the second logical links having a respec-
tive second set of second link specifications,
wherein the second procedures are configured
to use the data items stored in the second data
fields upon execution by a computer processor
configured to control the second database;
• identify (502) second data fields in the second
data structure each having the same second log-
ical link and being semantically linked to a same
third set of the second procedure specifications;
• identify (504) first data fields in the first data-
base each having the same first logical link and
being semantically linked to a same fourth set
of the first procedure specifications, wherein
each of some of the second procedure specifi-
cations of the third set matches the respective
first procedure specification of the fourth set,
wherein each of some of the first link specifica-
tions of the first set of the first link specifications
of the first logical link of the identified first data
fields matches a respective second link specifi-
cation of the second set of the second link spec-
ifications of the second logical link of the identi-
fied second data fields; and
• transfer (506) data items stored in the identified
second data fields to the identified first data
fields.

2. The computer system of claim 1, wherein the com-
puter system comprises a first trained machine learn-
ing, ML, module (107) for identifying data fields in a
data structure of one database having procedure
specifications using one or more logical links of an-
other database and one or more procedure specifi-
cations of the other database, wherein the identifying
of the first data fields is executed by the first trained
ML module using the third set and the second logical
link which the identified second data fields have;
and/or
wherein the computer system comprises a second
trained ML module (108) for identifying data fields in

a database each having a same logical link and a
semantic link to a same set of procedure specifica-
tions, wherein the identifying of the second data
fields is performed by the second trained ML module
using the second procedure specifications and the
second sets of second link specifications.

3. The computer system of any of the preceding claims,
wherein the computer system comprises a proce-
dure pool of auxiliary procedures (112) for data and
functionality transfer to the first data base, wherein
the execution of the computer executable code by
the computer processor further causes the computer
processor to control the computer system to:

• execute (508) one or more auxiliary proce-
dures for modifying first procedure specifica-
tions, wherein the one or more auxiliary proce-
dures are identified in the procedure pool using
one or more of the second procedure specifica-
tions comprised in the third set and having no
matching first procedure specifications in the
fourth set and one or more of the first procedure
specifications comprised in the fourth set and
having no matching second procedure specifi-
cations in the third set; and/or
• execute (510) one or more other auxiliary pro-
cedures for modifying first link specifications,
wherein the one or more other auxiliary proce-
dures are identified in the procedure pool using
one or more of the second link specifications
comprised in the second set of the second link
specifications of the second logical link of the
identified second data fields and having no
matching first link specifications comprised in
the first set of the first link specifications of the
first logical link of the identified first data fields
and one or more of the first link specifications
comprised in the first set of the first link specifi-
cations of the first logical link of the identified
first data fields and having no matching second
link specifications comprised in the second set
of the second link specifications of the second
logical link of the identified second data fields.

4. The computer system of claim 3, wherein the com-
puter system comprises a third trained ML module
(109) for identifying one or more auxiliary procedures
for modifying first procedure specifications using one
or more procedure specifications as original specifi-
cations and one or more procedure specifications as
target specifications, wherein the one or more aux-
iliary procedures are identified by the third trained
ML module using one or more of the second proce-
dure specifications comprised in the third set and
having no matching first procedure specifications in
the fourth set as target specifications and one or
more of the first procedure specifications comprised
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in the fourth set and having no matching second pro-
cedure specifications in the third set as source spec-
ifications;
and/or
wherein the computer system comprises a fourth
trained ML module (110) for identifying one or more
auxiliary procedures for modifying first link specifi-
cations using one or more link specifications as orig-
inal specifications and one or more link specifications
as target specifications, wherein the one or more oth-
er auxiliary procedures are identified by the fourth
trained ML module using one or more of the second
link specifications comprised in the second set of the
second link specifications of the second logical link
of the identified second data fields and having no
matching first link specifications comprised in the first
set of the first link specifications of the first logical
link of the identified first data fields as target speci-
fications and one or more of the first link specifica-
tions comprised in the first set of the first link speci-
fications of the first logical link of the identified first
data fields and having no matching second link spec-
ifications comprised in the second set of the second
link specifications of the second logical link of the
identified second data fields as source specifica-
tions.

5. The computer system of claim 1 or 2, wherein the
computer system comprises a procedure pool of
auxiliary procedures (112) for data and functionality
transfer to the first data base, wherein the transfer-
ring of the data items stored in the identified second
data fields to the identified first data fields comprises:

• retrieving (520) one or more of the data items
stored in the identified second data fields;
• executing (522) an auxiliary procedure for
modifying a data format of the retrieved one or
more data items, wherein the auxiliary proce-
dure is identified in the procedure pool by com-
paring a data format used in the identified sec-
ond data fields for storing the one or more data
times with a data format used in the identified
first data fields for storing the one or more data
items; and
• storing (524) the one or more data items having
the modified data format in the identified first da-
ta fields.

6. The computer system of claim 5, wherein the com-
puter system comprises a fifth trained ML module
(111) for identifying auxiliary procedures for modify-
ing data format of data items by using source and
target data formats as input for format comparison,
wherein the auxiliary procedure is identified by the
fifth trained ML module using the data format used
in the identified second data fields for storing the one
or more data times and the data format used in the

identified first data fields for storing the one or more
data items as input for format comparison.

7. The computer system of any one of the preceding
claims, wherein the first data structure comprises
first electronic tables (200, 250) comprising the first
data fields (201-209, 251-259), wherein some the
first electronic tables (200, 250) are linked by parent
child relationships (226) with each other, wherein
some of the first data fields (201, 204, 207, 203, 206,
207) are linked by primary key relationships (223),
wherein some of the first data fields (202, 205, 208,
251, 254, 257) are linked by foreign key relationships
(225), wherein some of the first data fields (203, 206,
209, 251, 254, 257) are assigned to a respective first
data domain (227) within the first data structure,
wherein some of the first data domains (227) have
the assigned first data fields (203, 206, 209, 251,
254, 257) which are comprised in different first elec-
tronic tables (200, 250), wherein each of the first sets
of first link specifications comprises at least one of
the following first link specifications of the first logical
link of the respective first data field:

a) a foreign key relationship between the respec-
tive first data field and another one of the first
data fields;
b) a primary key relationship between the re-
spective first data field and another one of the
first data fields;
c) a domain specification of a first data domain
to which the respective first data field is as-
signed;
d) a parent-child relationship specification of a
parent-child relationship between one of the first
electronic tables being a child in the parent-child
relationship and another one of the first electron-
ic tables comprising the respective first data
field;
e) a table specification of the first electronic table
comprising the respective first data field;
f) a row specification of a row of the first elec-
tronic table, wherein the row of the first electronic
table comprises the respective first data field;
g) a column specification of a column of the first
electronic table, wherein the column of the first
electronic table comprises the respective first
data field.

8. The computer system of any one of the preceding
claims, wherein the second data structure comprises
second electronic tables (200, 250) comprising the
second data fields (201-209, 251-259), wherein
some of the second electronic tables (200, 250) are
linked by parent child relationships (226) with each
other, wherein some of the second data fields (201,
204, 207, 203, 206, 207) are linked by primary key
relationships (223), wherein some of the second data
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fields (202, 205, 208, 251, 254, 257) are linked by
foreign key relationships (225), wherein some of the
second data fields (203, 206, 209, 251, 254, 257)
are assigned to a respective second data domain
(227) within the second data structure, wherein each
of some of the second data domains (227) having
the assigned second data fields (203, 206, 209, 251,
254, 257) which are comprised in different second
electronic tables (200, 250), wherein each of the sec-
ond sets of second link specifications comprises at
least one of the following second link specifications
of the second logical link of the respective second
data field:

a) a foreign key relationship between the respec-
tive second data field and another one of the
second data fields;
b) a primary key relationship between the re-
spective second data field and another one of
the second data fields;
c) a domain specification of a second data do-
main to which the respective second data field
is assigned;
d) a parent-child relationship specification of a
parent-child relationship between one of the
second electronic tables being a child in the par-
ent-child relationship and another one of the
second electronic tables comprising the respec-
tive second data field;
e) a table specification of the second electronic
table comprising the respective second data
field;
f) a row specification of a row of the second elec-
tronic table, wherein the row of the second elec-
tronic table comprises the respective second da-
ta field;
g) a column specification of a column of the first
electronic table, wherein the column of the first
electronic table comprises the respective first
data field.

9. The computer system of claims 7 and 8, wherein for
any of the first link specifications and any of the sec-
ond link specifications matching each other at least
one of the following criteria is complied with:

a) the first link specification specifies a foreign
key relationship between a first pair of the first
data fields and the second link specification
specifies a foreign key relationship between a
second pair of the second data fields, wherein
a column comprising one of the first data fields
of the first pair and a column comprising one of
the second data fields of the second pair have
matching specifications, wherein a column com-
prising another one of the first data fields of the
first pair and a column comprising another one
of the second data fields of the second pair have

matching specifications, wherein the columns
comprising the first pair are comprised in the dif-
ferent first electronic tables and the columns
comprising the second pair are comprised in the
different second electronic tables;
b) the first link specification specifies a primary
key relationship between a third pair of the first
data fields and the second link specification
specifies a primary key relationship between a
fourth pair of the second data fields, wherein a
row comprising the third pair and a row compris-
ing the fourth pair have matching specifications,
wherein the row comprising the third pair is com-
prised in one of the first electronic tables and
the row comprising the fourth pair is comprised
in one of the second electronic tables;
c) the first link specification specifies that one of
the first data fields is assigned to one of the first
data domains and the second link specification
specifies that that one of the second data fields
is assigned to one of the second data domains,
wherein the one of the first data domains and
the one of the second data domains have match-
ing specifications;
d) the first link specification specifies a parent-
child relationship between a pair of the first elec-
tronic tables and the second link specification
specifies a parent-child relationship between a
pair of the second electronic tables, wherein the
first electronic table of the pair being a parent in
the parent-child relationship and the second
electronic table of the pair being a parent in the
parent-child relationship have matching specifi-
cations and the first electronic table of the pair
being a child in the parent-child relationship and
the second electronic table of the pair being a
child in the parent-child relationship have match-
ing specifications;
e) one of the first electronic tables specified in
the first link specification and one of the second
electronic tables specified in the second link
specification have matching specifications;
f) a row of one of the first electronic table spec-
ified in the first link specification and a row of
one of the second electronic tables specified in
the second link specification have matching
specifications;
g) a column of one of the first electronic table
specified in the first link specification and a col-
umn of one of the second electronic tables spec-
ified in the second link specification have match-
ing specifications.

10. The computer system of any of the preceding claims,
wherein the first data fields are assigned to first com-
puter applications executable using the first data-
base, wherein the first procedures are assigned to
the first computer applications (300, 301), wherein
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the first procedure specifications comprise first
source codes of the first procedures and first descrip-
tions of the first procedures, wherein any of the first
data fields having a semantic link to any arbitrary set
of first procedure specifications has a respective se-
mantic link to each of the first procedure specifica-
tions of the any arbitrary set, wherein for any of the
first data fields and any of the first procedure spec-
ifications having a semantic link at least one of the
following criteria is compiled with:

a) the first data field is used in the first source
code comprised in the first procedure specifica-
tion;
b) the first data field is used in the first description
comprised in the first procedure specification;
and
c) the first data field and the first procedure hav-
ing the first procedure specification are assigned
to the same first computer application.

11. The computer system of any of the preceding claims,
wherein the second data fields are assigned to sec-
ond computer applications executable using the first
database, wherein the second procedures are as-
signed to the second computer applications (300,
301), wherein the second procedure specifications
comprise second source codes of the second pro-
cedures and second descriptions of the second pro-
cedures, wherein any of the second data fields hav-
ing a semantic link to any arbitrary set of second
procedure specifications has a respective semantic
link to each of the second procedure specifications
of the any arbitrary set, wherein for any of the second
data fields and any of the second procedure speci-
fications having a semantic link at least one of the
following criteria is compiled with:

a) the second data field is used in the second
source code comprised in the second procedure
specification;
b) the second data field is used in the second
description comprised in the second procedure
specification; and
c) the second data field and the second proce-
dure having the second procedure specification
are assigned to the same second computer ap-
plication.

12. The computer system of claims 10 and 11, wherein
the first source codes specify execution of first da-
tabase functions of the first database using the first
data fields and/or data items stored in the first data
fields, wherein the first descriptions describe the first
database functions, wherein the second source
codes specify execution of second database func-
tions of the second database using the second data
fields and/or data items stored in the second data

fields, wherein the second descriptions describe the
second database functions, wherein for any of the
first procedure specifications and any of the second
procedure specifications matching each other at
least one of the following criteria is fulfilled:

a) the first database function which execution is
specified by the first source code comprised in
the first procedure specification and the second
database function which execution is specified
by the second source code comprised in the sec-
ond procedure specification have matching
specifications;
b) the first database function described in the
first description comprised in the first procedure
specification and the second database function
described in the second description comprised
in the second procedure specification have
matching specifications; and
c) the first computer application to which the first
procedure having the first procedure specifica-
tion is assigned and the second computer ap-
plication to which the second procedure having
the second procedure specification is assigned
have matching specifications.

13. The computer system of any of the preceding claims,
wherein the execution of the computer executable
code by the computer processor further causes the
computer processor to control the computer system
to:

• split a plurality of at least some of the second
procedure specifications in disjoint specification
sets, wherein one of the disjoint specification
sets constitutes said third set and other disjoint
specification sets constitute other third sets;
• identify, for each of the third sets, a data field
set of the second data fields each being seman-
tically linked to the each of the third sets; and
• split each of the data field sets in disjoint data
field sets, wherein any second data field of each
of the disjoint data field sets has the same re-
spective second logical link assigned to the each
of the disjoint data field sets, wherein the iden-
tifying of the second data fields is comprised in
the splitting of the each of the data field sets in
the disjoint data field sets, wherein one of the
disjoint data field sets constitutes the identified
second data fields.

14. A computer-implemented method for data structure
transfer to a computer system (100) comprising a
first database (103), the first database comprising
first procedure specifications (106) of first proce-
dures and a plurality of first data fields (104, 201-209,
251-259) for storing data items (105, 211-219, 261,
262, 264, 265, 267, 268), the first data fields having
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first logical links (223, 227, 226, 225) within a first
data structure of the first database, each of the first
logical links having a respective first set of first link
specifications, wherein the first procedures are com-
puter executable procedures using the data items
stored in the first data fields, the computer-imple-
mented method comprising:

• receiving (500) a second data structure of the
second database (123) and second procedure
specifications (126) of second procedures, the
second data structure comprising a plurality of
second data fields (124, 201-209, 251-259) stor-
ing data times (125, 211-219, 261, 262, 264,
265, 267, 268), the second data fields having
second logical links (223, 227, 226, 225) within
a second data structure of the second database,
each of the second logical links having a respec-
tive second set of second link specifications,
wherein the second procedures are computer
executable procedures using the data items
stored in the second data fields;
• identifying (502) second data fields in the sec-
ond data structure each having the same second
logical link and being semantically linked to a
same third set of the second procedure specifi-
cations;
• identifying (504) first data fields in the first da-
tabase each having the same first logical link
and being semantically linked to a same fourth
set of the first procedure specifications, wherein
each of at least some of the second procedure
specifications of the third set matches the re-
spective first procedure specification of the
fourth set, wherein each of at least some of the
first link specifications of the first set of first link
specifications of the first logical link of the iden-
tified first data fields matches a respective sec-
ond link specification of the second set of second
link specifications of the second logical link of
the identified second data fields; and
• transferring (506) data items stored in the iden-
tified second data fields to the identified first data
fields.

15. A computer program comprising instructions to ex-
ecute the computer-implemented method of claim
14.
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